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(54) METHOD AND DEVICE FOR MONITORING 
OPTICAL SIGNAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To monitor an optical 
transmission signal In the unit of one bit in spite of 
transmission signal rate. 

SOLUTION: An electric signal, for which the desired 
optical signal is converted into electric one by an 
optical receiver 202, is inputted to an optical signal 
quality monitoring device 203. The optical signal 
quality monitoring circuit 203 is provided with bit 
discriminating circuits 204 and 205 for discriminating 
whether the input electric signal bit is high level or 
low level by setting a voltage amplitude threshold value 
and a phase threshold value. The outputs of these bit 
disaiminating circuits 204 and 205 are exclusively ORed 
by an exclusive output OR circuit 206 and the number of 
errors within the predetermined time is integrated by an 
error number integrating circuit 207. When the number of 
errors exceeds a predetermined threshold value, the 
error number integrating circuit 207 can report quality 
degradation fault information to the outside. 




COPYRIGHT: (C)2000.JPO 



(19)B*H«rffit (JP) (12) ^ ^ 4^ 1^ ^ ^ (A) (ll)»»aM4iM«# 

#M2000-4260 
(P2000 -4260A) 
(43)4ireB ^«12^1^ 7 0(2000.1.7) 



(51) Intel.' 
H 0 4 L 25/02 
H 0 3 K 5/00 
5/15 

H0 4B 1/74 
10/08 



3 02 



F I 

H0 4L 25/02 
H0 4B 1/74 
H0 4L 25/08 
H0 3K 5/00 
5/15 



r"Y3-r(^) 
302Z 5J039 
5K0 0 2 
Z 5K021 
K 5K029 
P 



I^W* W W«aa>JScio OL (± 12 H) g»Hfc«< 



(21)fflS#f^ 


tt«710-1671S2 




000004237 












^JEfilO^ 6 ^ 15B (1998. 6. 15) 












































*:^S5«KSETB7»1^ 
















100105511 



















(54) [%ii9(0«|it] 3^£e^«;^j^Z^S 



(57) iwm] 

im^i^m )t«#fB®iiffise 2 o 3 ^sojt 
m-^iryt^mm 2 0 2 i d Ms®«3El^l*i^:fc®«m-§■ 
*5A;^$ti.Sc 3tm-§-fpifii«iiiii»2 0 mj£mm 

3£lHll»20 4t 20 5Sr<l;%.TV^5. ;^©li's' biRl^lHl 

BS2 0 4 1 2 0 5©m;^3*5m;^g^fifc6*igfeafp|Hii^2 0 e 

lHlliS2 0 7tt, fc6>a»i:.«)^«>6>ti,fe8a9lft{J:*fi-5W 



s 



f 



1 

T 



i 



a 

I i 



,5 



il 

i f 



T 



i 




1 

lli[=&*-t-SN (N^2) teO^nj^j^Sr^n^n^ 

S^ffB^^;^$4^fcN^@©t^5' h!aS'Jft-t<o8ftSI«»*-^T5 
rtlciU. «^IlBSftL:fc^^t•§•©fp|fl¥^iffiSr^T5::^: 

#fp«:S«?^=fT pit Srlt® 1 IB«(D^« 

4 1 3 |B«<D3t«^§-S«*lfeJ:: J: o T 

^t-§-<Dfpas:il^•r•5^e^c^3v^T. 

^(DW-f-try hSr!RJ^-t-5N (N^2) <H«>lf 5/ h 
a s/ SrttWr o S' ttWIUBS i . 

5 fB^cD)t«-§-fpS£«^fi„ 



(2) #51 2000-4260 

2 

#® t -r eft 5 is«<o)t«#fp®i£«^a, 

feeSHt-^^' o 3' ^' SraU-r 5 iJ' n 5* ^ttWHIK 

ns/^'(Dfitffi ^^1=8 Bite t btr^iStc-f e>i-ri:*s-t?# 

SEE^iHlilit t ifclJE br 2 1itipj;e-r 5 r i J; •? eJIHt 

-hv<3'^ft!i«ibT«friB#b'3' hmm<omBmmwim. 
t^^fsl^«st^«:«■fiJE^||S@lffiSrA;^J brese-rs r i: 

[0 0 0 1 1 

y M7>-jj'{!:*5it5l^f«S«;&^t;««S»cigb, i# 

[0 0 0 2] 

^yVm^i^-y hSr#*PbT/-«y7^'f:t9— 9=-ai5/^'Sr 

[0 0 0 31 t.tc. i&^(omm&^^&<otk±{cxr). 
50 ^^Tv^5« ro^s^s#fi^£^|^srfflv^fc3t^5' h!?—^' 



3 

y M^*fb-rS5g•T?^)5^:v^5/5-c>^#J^i:aiS:?&tJ5•T: 
vs. 

(0 0 0 41 i©3t^s/ M7— ^'^^:*5^^Tt, -galHi-^ 

9 9 7 ^Olnternational Conference on Communicatio 
n ('Photonic Transport Network Architecture Employ 
ing Optical Path Concept'. Kimio Oguchi and et. al. , 
ICC 97 workshop. June8-12 1997) TJM:. VV— 

[0 0 0 5] 

[ 0 0 0 6 ] 1 ©ras;^tt^ mmit^M^*-^^ — ■ 

[0 0 0 71 »2 05Bajaj^«. ej^Ms«-^^©t>©*^£ 
[00081 *fgig<^ s bfc J; p ^c^^5l5i^^ff 

[0009] 

^ D 5/ ^ t , ^«5tffl-^ t ^feiUffi-f-^' o ^' ©{ftffiSr 

uT^scifi:;^ \.-ftmBmmmm 2 ^ 

uyift. SsmSCW-g- i: KeSlft-f-^' 05/^0 



(3) «f M 2000-4260 

4 

ticm-iif^x^mm-^ify h&mnvtcmm:tjNt. 
mmmtii. i^mmt)2. . . . mmmtiN<om 

[0 0 101 ws^mm:f3<D^i:m^i-£2 1 l. ^mm 
m¥mmmwfaisi$^i^^i:iyfy hmKmwvmmni^ 

10 xm'^^mt bTSftJ-r^S r i: t;: J: 9 )t«-*fp®S«S: 
[0 0 111 r(D)t«#S«#g!:^Sr. 3gffl^3fcTJ« 

[0 0 1 21 0*5, *5SM^c*3v^Ttt, 9fa©)fe«# 

*s^i^■e4^«^^>e>i^fc2i^a<otr5' hspj;^lilBSJ::A;^;L. 

AGC (Automatic Gain Control) $tl-fc-?:<Z) 2*a(Otf 

20 y h^mmt^mtKowi&mmwfii^ 1 if s' vmKnm-r 

[0 0 131 2«a®K'j/ h!pj;£0K{::K;£S 

[0 0 14] 

«2 0 3(CJ*, ^>'r'l'^^2 0 1 Sr^^M.TffSO^'ft-^ 
!iSA;t» 3fcSm«l 2 0 2K):*> ««ft#lJ:gE«i$tt 

[0015] ^ff 2 0 3 tt. MEEmmm 
m.t^mmm.i:Wt&-ti>:iti^xr)At)m.^is-B-^y h 

40 y h^j;g|H]B&2 0 4 t 2 0 5Sr1iBx.TV>S, -f-^ito*,. 

2 0 2 {C J: ij 2 

^^-ussnrrroifs' hi|5ij^lHiii»2 0 4. 2 0 5{jia;^3$ 
\^y h^mmi62 O 4 i: 2 O 5 »*-€:©K;eWfli[ 

[0 0 161 :i<omtl\^. AGCSttT^S:ffi«l2 0 2 
5„ rcoif h^J;^lHjBS2 0 4 t 2 0 5<DttJ;f3dSW;^^^ 

te6<jiiafpiiiB& 2 0 6 xmm6^^m»i $ ss 9 
50 iEii%2 0 7-efcf>«»c«);t»e>t^fc^rart©is»»»dsai 



5 

[0 0 171 z.<Dm^. ^y)m^M.\±\^y vm^m^2 

04, 2 0 5^;l<t-^•c^^^>^>^^■5 2;^-C^!)5*^ 
[00181 mu^m. 20 3 (::A;^ $ns^«-^if h 

[0 0 191 e^Ht-^TiSi-iiuT^ttji, ^ 

n5'^JSWSS2 0 4-2, 2 0 5-2JCPLL (Phase 
Locked Loop) Srfllv^fc^ n ->^amft$SSrfflVN-5 r 4: 

Mb/s, 1. 2Gb/s, 2. 5Gb/s, 10Gb 

[0 0 2 01 mz.. *5lig<D3tm-^a«^m3SS<DSiif^ 
^CoV^•r. 01&VS2Sr^MU-Clft5gf'5. 
[002 11 ifi«, 3t31fi»::*5V^TW:, ^mm^7'-^9 

^^S)tft■^^c*f LTSiUBIfitP 0 , ffitSiillT 0 Sr^je 
•f-So iOtefflBlffiTOJCjIJbr, SfidSBI^fiSrS^T 

tt. e5^$i^s3tft-^^i»bT«*igi^tPo, ■fstisKit 

T 0 ^Srta;ei--5o ^tJcPO, TOSr'f'L'l^lAP, AT 

[00221 ji«o3t«-^3i-e»ejsi«aitr5' has 2 
[0 0 2 31 z-cDdF. i^T-x^m^^i^^m-Pkmnmm 

1-;5:*p*>AP*iRi©^^, fcSV^ttttta;^!^)©;?!^, i- 

LT«, ii^©)fcii«-e#e>n'5{!i!:tii3ffltT0{;i*fL 

®^i«seifflSrie^;tT^^S*»v^/j:v^«>©2ffispJ;eS^^T 
prirfc-CtSb. #?>tvfc1itd>e>it;£bTfrjESr*D^ 

[0 0 2 41 0 2^C^V^T»4, 3tafiftS*i(Oftto D JC3t 



(4) 2000-4260 

6 

<I-^Sr^S^t«2 0 2-l?)t®SiaE«iStufcfaElgffiSrffi 
V^5r^:{ci-S^:, hH^J^IeIi&2 0 4|;i*3(t6P0 
«V 1 . TO ttT 1 {c5i*iC£;i-5, l^^jcify h^J;£lHl]IS 
2 0 5JC*5lt5P0«:V2, T 0»iT 2 Jc*ri£:-^-5 r 4: 

[0 0 2 51 o*»), AP, ATW:-?:n-etvV2 tVl 
»^«>ite*f1i: IV2-V1 K T2tTl <0^<Oite*fffl[ 

IT2-T1 1 :L<omRmmmxi. v:> 

M8»J«2 04-1, 205-1 \iZ.Kt>iri,m&v 1 , 
10 V2S-iSSi-Sit»CJ; i;;SS-Ct 
•5. fiffil§litt> K'?' M»SiJ:S2 04-1, 205-1 
|cA:fti--5^os'^'(0'|fl:^aSr'ti*ai^7^'2 0 4-3, 2 
0 5-3 SrSiBil-S r i:: i ») ffi3SJ-PSEi-5 r t ;5S-e 

[0 0 2 61 ITS' h¥lj;^lHlK2 0 4, 2 0 5 ®ttJ;^J«>S^ 
ttWSfeafPSrUCW-rsr i:{;iJ:»)Jh3*UfcAP, ATT 

aif y h 1 \fy h*ia:t?fT*3*i.s^cje), lpfl^^^^liH^i-efflv^ 

^ Sr^T 5 J: 5 ^ nfc;^-^^-- - K if h ^ 

[0 0 2 71 €ilHt■§^^^cB8U-C^^^^i, 

S'^ttt±J:^2 0 4 - 2, 2 0 5-2t;iPLL (Phase Lo 
eked Uop) Sr^V^fc^'as'i5'^fim$^^ff!S^fflV^5r4: 

30 fflV^fc^^TV^S6 0 OMb/s, 1. 2Gb/s, 2. 
5Gb/s, 1 0Gb/s«if, iF'«>2lll«>?>tl/fce2HI-f- 

[002 81 lastt, \fyVm^m^T)yvy:^-7uy 
fc5o ia3»J:*JV>T, 3t«-f-fiiSil«Slg3 0 3(c:|i, 

)t7r-r/^3oi ^■sr\.xmm<o%m^i>'^Kti^ix. % 

S«^3 0 2^cJ;•)®^«-§■^c^^$i^So 

[00291 %m^^n'S.mm.m^z o 3 », ^wim 

s/ h¥ij;e(il^3 0 4 4: 3 0 5 ■Sr^i;tTV^S<, ^y. 
EIK3 0 4 t 3 0 5-C?l*, ^fi^nyfy N»SiJ«3 0 4 
-lt305-lt LTD^y yT'^nyT'SrffiVTlf 

[0 0 3 01 ^S«^3 0 2{;iJ;»)^a^^Jfe$nfc® 
2^(S$nTr(Olf2/hspJ;£lHll&3 0 4, 3 

0 5ICA;^^tuS. tfiv hspJ^felHliSS 0 4 t 3 0 5«, 

50 fc«»a»n — v^/p-efcSd^SrJpUSU, -frOilSSSrttJAi- 



7 

So 

[0 0 3 11 :i<0\fiy h^m^m3 0 4 b 3 0 5<Dtiitl 
j)S|±l;t)S^ftfe6<j^a?p|HieS3 0 6-esm«)^S^p^i^. m 

[00321 iri£t>1b. r©)tft»fnlfS«3feB3 0 3 

4-2. 305-2 JJiPLL (Phase Locked Loop) ^ 

Mb/s, 1. 2Gb/s, 2. 5Gb/s> 10Gb 

[00331 JfcJt. K's' hgiSUSSrD^ y s'7':7a 5; >^ 

0 3Sr#l[U-C^ig-r5o 

[0 0 3 41 ^tT'r-f^^S 0 1 Srift-UT-ft-^-foK 

gltiSrm^fcVN>t«-^&^S««l3 0 2(cA;t)U 
im3 0 2{cX*> )tm$5lE«ISr^f o T)tft-^£«^11 3 
0 3'^<D«^A;t)«-§-Sr#Sc r©«^m-§-Sr. 
i£4i»«3 0 3(ci^®l^^i,S2oOtrs' bHHI^lHH«3 0 
4 t 3 0 5tc24)-iigL-CA;^;i-5. 

[0 0 3 51 try hiW3tliIK3 0 4i:3 0 5»*|Hli»6<j{:: 

j*i^^-e$)S«5. ^:'j:sm/iM4Sggfii[vi tv2. -etB 

BlfiST 1 1 T 2 Srta^-r S :i t i •? A 
V (= I V2-V1 I ) . ■ClCffl:^lRl{-AT (= I T2- 

Ti I) (om^i>^vaMm(o}fy hm^nmi:mm-t 
[00361 •r^j:t>h. m&mmmmt^y i ^ ■taffiisffi 

m^V lSXT(Ott^'y hm:&\m^3 0 4(Omtl\•i.r3— 
T2JCt8:^$tl,fctr3' hsHJ^lHllS3 0 5J;i-oV>Tt>ll«l 

m&mmm^y2&.±o)k^}fy hmi&mi^s o 5 

[0 0 3 71 «eoT. If .y hitNJ^|HlK3 0 4i:3 0 5<D 

ai;^o!Sf3afp^ui;^jSNte6t)^afpiHiis&3 0 



(5) #M 2000-4260 

8 

tti^^Jc/ioTV^S. o^ij. t-ix l-sW;^lHlK3 0 4 t 
3 0 5<Da;^<0«a^-&t>*d5 (/N^W^/w, a — 
>'V') ifcii (a — v-^yK ^^^U^/U) (Ot^mtiWm 
WHftSfPlHlSS 3 0 6 <Dta;^*s^N-r v--</i'i: * ») . ^tt&L 

[0 0 3 81 ?eoT. m;^)g^fifi6t|^afP[HlK3 0 6<om 

M^y^^ u^fVkti-otLyfv vm^^x)wm%m^3 0 

A;^J$tx.fc^«#d5^«AV, ATrttclAofclfs' Mgt 

10 SrS^-rsr 

CO 0 3 91 ii#®)t{f-^fe^n?«;, eSUf^ifs' hds 
2^ii[-c^$j^5fc^^>. %mk(r>mcm^it^<r>&^ 
-^iB,K*'ft;«5^C^£jm«AV, AT-^«$tvSJ;5'S 
IgJIE-eK'?' tfiJ^CV^ ?eoT. AV. 

3 ©3t«-§-iaWS«^B 3 0 3 (4. 1 If b ^ 

20 /ioTV^S. S^IC, 8ftD»iEtiI|aJl»3 0 7JcS:*cfla*) 

[0 0 4 01 1114 :$:^m<om<omM<Dmts^^m-r^ 

[004 11 04 t;:*5v^T. ytm-^&w^nmm4 o 3 

ictt, mm(D^m-^^^^mm4 0 2{cj; •j^tm^s^ 

^c*tfca«CfS-§-*SA;^3§nSo 3tfi-^iB.«S^gllIBS4 0 
30 3»4. SffSitilHitir^ffiKfitSrK^-rsr ttJlilJA 

S*>^flJ;^-r-5fcr->/ hsW^|H]iSS4 0 4 t 4 0 5Sr'»;t-C 
v^So f?' h*ij;eiilf»4 0 4 t 4 0 5tt, ^^^■e^^lf3/ 
h888SiJIS4 04-lt405-li: UTDl^y s/T'^n 

[0 04 21 ^§««S4 0 2 let 9 

2^>IIS$^^Tr<0^fs' hW«lH)l»4 0 4, 4 
0 5»CA;ftSn5i, lfs/h2W;eigll»40 4t40 5li 

5. CKDtr?/ bHNJ^IeI8&4 0 4 i: 4 0 5<om:fjtimtim 

mmt^wfom9&4 0 6TS^tew»afp*i^T 1 ify hfe 
[00431 um6f!}f^m.famm4 0 e <di±i;^3*s 

i3*)^>JSi3»)^a»lH]K4 0 7-eaSL$tuT^<^iS 

«-05@His^tt[iiK4 0 9--A;^;$ti.5. mmm&\3im 

50 lHll»4 0 4i:4 0 5<OfiJES<SBHitSr7-f— bV^s'jJ'ftiJ 



(6) 

9 

[0 0 4 4] ^<D^^^ y£y hHsU^lHlg&4 0 4 t 4 0 5 
^yHcffi^-rs@iIffi^S:^lHlM4 0 8-eJt<^t^r t 

[004 5] @ 5 i^. @ 3 (C^ L:^^m#(gi|f i^^^S 

fT5 :i t«5-C#S3t/— K^fi<?5— -PaSr^f s'^'S 10 
-efcS. *?^S8«, ia5{c^-f-±ptJ:NA;^NtH:*©)t 
5'^5 0 3i;. 5t;^^s'^5 0 3(DN<@fe5A;^'H 

- h«->«r {c®ii^$nfc)t«-^iBi®S«S11 5 0 4 t , 

[0 04 6] ^«-f-fBag£«S« 5 0 4 tt. ^^-r 5' ^ 
5 0 3JcA;*$H53fe^t-8-©a®S:Sffib. Je<Dite*Sr 

;^'f y^-mmwB. 5 0 2 tt, 3t;^'r 5 o 3 <o^mt) 

[004 7] >t/— Kil«50 lOA;^!)*— hJC^ 20 
iS^^ttlfc^eSli^SO 5-l:JS. ^^5 0 3KX 

•jw;^*— h5 0 5-3^cgi^$^^Tv^^,^:•r•5. * 
fc, 3fcesiK5 0 5-1 mmmT^. 505-2 *s^5S 

[0048] ^£^?H.»-:feV>T. 31ffl^3fcei^l^ 

5 0 5-1 iiytyr^^<mm^(r>^l6.<09m^J: 9 ii« 

SB 5 0 4 jc: J: •? fx^JKf dJaS^ft;^*®:^ 

3'^i!)ffliiHji» 5 0 21*. ^(omm^m%:m^t ux^te 30 
211^ 5 0 5-3 <r>mmifi:^mm7^ft^mm 5 0 5 - 1 

- K 5 0 1 fcrtJKi-S r i: Jc± 9 , 5te2lliSiai«liIffiSr 

[0 0 4 9] ;^c*5. m^<D\f-y hm^^f^mtt^mn-T 

[0 0 5 0] *^«-§-f«Kg£«l611tt. Ifs'hia 

[0 0 5 11 S«-r5)t«-§-<0§fi^j5fet. ^fg 

[0052] 5 ^{C. tf s/ h*lMlHlBS^«|S^ffli-S» 
-a-, ifs' hW;gIllBSfcA;^>1-S««<t-f-<04>iB;tfffi»co 50 



2000-4260 

10 

*ij^iH]es?^2offlv^^^-^. %m-^%:2i^m.\^x^ti^ 
fflv^T)fc«$t^^b. ^f\.^mM.mz.2^m\^-c2^<K> 

\fy hm^mm<OAflt bTt J;V\ 
[0 0 5 3] 

-eaLS«-§-fpK^g£KbTv>5®-e, Mi^^SiW-efijffl^c 
5, Kit ^Sr/ii^ii i i-^ w i < mm<om-^mm(o 

[0 0 5 4] ifc. 18t)Sr*ilHl-r'5:i:>C®«ff«iHK|| 
[0 0 5 5] PLL^SrfflV^fc:J'^3 3':J' 

ttWS#r?^fflv r t -eEffi-rs^fcft-?-*^ e> CI ?' ^ 
$p>«c^ie>A;^-rsejmi#jiS^ 

eOOMb/s. 1. 2Gb/s. 2. 5Gb/s, 1 
OGb/s^, ^^ib^ibi^ivtc&mm^^St) . rtbtc 

*rj^bfce2i«-§-jij[(c*rjcs-r ^ i 5{-^ti-bT*3< ;^ 

[0 0 5 6] 189 'Sr^ttl-r5.«ES*iBlffitfi*i 

[02] *585l©mi©|lifi©J^fi8Sr*i-:/cs/:J'0-c? 

[S3] *:?8ig©^l«>|l3£<DJ^J!S(::*5»t5-^J6«9ISr 

[El 4] *5IMo^2©3l«<oj^l!gSr^t- 

(05 J *:56M<DB3<D||J£o?^fl8Sr^i->^as.:^0T? 

[iff-^wtftMl 
20 1 ^^r'f-'^ 
2 0 2 3fcSft« 
2 0 3 >fe«-^a®S|gSB 

2 0 4. 2 0 5 f vm^m^ 

204-1. 205-1 tfj/ HiaSlJ^ 
204-2. 205-2 i^x^y^jfym^ 



(7) 



2000-4260 



204-3. 205-3 



11 



2 0 6 mtimmm^wfQmm 
20 7 mK>mmn^^ 

30 1 )t:7r>r^^ 

3 0 2 

3 0 4. 3 0 5 Ify b*iJ^lEl8& 



304-1, 305-1 
304-2. 305-2 
304-3. 305-3 

30 7 mvmmnmm 

4 0 2 yt^mm 

4 0 3 ^m^&mmmmm 



10 



* 4 04 
4 04 
4 0 4 
4 0 6 
4 0 7 
4 0 8 

4 0 9 

5 0 1 
5 0 2 
5 0 3 
5 0 4 
5 0 5 



12 



1. 
2. 
3. 



4 0 5-1 
4 0 5-2 
4 0 5-3 



1-5 0 5-4 !fttRm^ 



111 




(8) 



^BB 2000-4260 



[132] 




(9) 2000-4260 



[@3] 




.1. 



■R 

a 
b: 



% 

If 

I 



i 

CO 



4 



.1- 



9 



If 



m 

m 



i 



(10) 



#M 2000-4260 




(11) 



mm 2000-4260 



505-1^ 



505-2. 



501 yb/-y 



504 



505-4 



505-3 



503 



-502 



(51)Int.Cl.' 

H0 4B 10/28 
10/26 
10/14 
10/04 
10/06 

H 0 4 L 25/08 



F I 

H 0 4 B 9/00 



K 
Y 



(12) 



mm 2000-426 



F^— 5J039 EE12 KKOl KK09 KKll MM08 
MMll MM12 NNOl 

5K002 AA03 BA06 DA02 DA05 DA09 
EA05 EA33 FAOl 

5K021 AA05 AA06 BBOl BB07 CC13 
DD02 EE04 FFll 

5K029 AAOl CC04 DD02 HHOl HH08 
HH14 HH26 JJOl KKOl KK05 
KKll KK27 LL12 LL15 



